Tryptophanyl-tRNA synthetase in cell lines resistant to tryptophan analogs.
Bovine kidney cell lines resistant to tryptamine and tryptophanol (tryptophan analogs) were selected. The content of tryptophanyl-tRNA synthetase (WRS, EC 6.1.1.2) was assayed by measuring the binding of monospecific polyclonal antibodies to the 35S-labeled enzyme in detergent-soluble and -insoluble forms and measuring the enzyme activity. Both the enzyme content and activity were elevated in the resistant cells. As was found by immunoelectron microscopy, the initial and resistant cells contained WRS in most of their cellular compartments: on free polyribosomes, as large conglomerates in the cytoplasm, on polysomes bound to the rough endoplasmic reticulum membranes and to the outer nuclear membrane, on the cytoskeleton, and in the detergent-insoluble nuclear matrix. Immunochemically stained tangles of filaments were found in the resistant cells, but not in the control cells. WRS was less phosphorylated in the resistant than in the original Madin Darby bovine kidney cells. Karyological and morphometric analysis revealed that, in tryptamine-resistant cells, the marker acrocentric chromosome was longer and the frequency of its duplication rose to 96%. The results of this work indicate that the cultivated cells have become resistant to tryptophan analogs because of an elevated WRS concentration in the cells, possibly due to amplification of the WRS gene.